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Abstract: Visakhapatnam is one of the main harbours with deep-sea trawler base on the east
coast of India. Field survey was conducted in Visakhapatnam fishing harbor (VFH) between
December 2013 and November 2014, aimed to collect data relating to harbor landings of
seafood, export, consumption, by-catch, discards of unwanted catch, the fate of trash and
utilization of seafood processing waste. Even though, the present survey gives some
knowledge to fulfill the desired objectives, further research is needed to be done for
determining the exact estimates.
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Introduction:

In India, Andhra Pradesh ranks sixth among the eight maritime states and second among the four east
coast states in marine fish production, with a coastline of 974 km, which is about 12.5% of India’s coastal
length.  In Andhra Pradesh, Visakhapatnam is one of the main harbours for the mechanized boats, where
adequate shelter, shore facilities exist and is the only deep-sea trawler base on the east coast of India. Regarding
the sea food landings and utilization at VFH, very limited work is done1-5. The present survey was carried out
between December 2013 and November 2014, aimed to collect data relating to seafood landings at the harbor
from different fishing grounds, export and local consumption of seafood, by-catch and discards at the harbor,
the fate of trash catch and utilization of seafood processing waste.

Material and Methods:

During the entire study period, field survey was conducted once a week to observe the desired aspects
in VFH, which was located on the east coast of India (17º14´13´´ N and 83º17´45´´ E) extending 5 km from the
northwestern arm to the outer harbor and is connecting to the open sea through the entrance channel. The catch
details from individual boats were noted after landing from the crew along with other information like overall
length of boat, cod-end mesh size, depth of operation and nature of fishing grounds, in addition to the secondary
data6, 7. Trade details were collected from traders of the ’seafood trading centre’ located at the harbor and local
sellers in Visakhapatnam. By catch from each landing of individual boats, its utilization and discards were
observed and recorded; the crews were also enquired about the discards into the sea in different hauls. The
knowledge of seafood processing waste and utilization was updated through literature study.

Results and Discussion:

The present survey was resulted in understanding about the landings of seafood at VFH, export, local
consumption, by-catch, discards and utilization of processing waste during the study period.
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Landings, Export And Consumption:

More than 50% of the marine fisheries production of India is accounted by trawl fisheries. Among this,
Andhra Pradesh is contributed for 9% of Indian trawl landing of which a share of 51% is by VFH.

At VFH, both mechanized and non-mechanized boats are being used regularly for fishing. Mechanized
boats are called sona boats and non-mechanized boats are called fiber boats which are locally known as
‘theppalu’. Each sona boat measures 14m. long, 4m.wide and (3+ 10) m. height, with the ground block of the
boat for storage. In each sona boat, a crew of 10 fishermen will go for fishing along with 10 fishing nets, 10
tons of ice, diesel and other requirements. These are multiday fishing trawlers (MDF), return to the harbor after
10-15 days and the catch will be landed.

The non-mechanized boats (fiber boats) will go for fishing in the early hours of the day and return to
the shore in the evening of the same day, which constitute single day fishing (SDF). Each fiber boat measures
10m. long, 2m. wide and 3m. height. After landing, the catch which was already sorted out onboard will be
loaded to the pulling carts; large proportion of the catch will be sent to ‘seafood trading centre’ where the
salesmen buy them, pack in thermocol boxes with layers of ice in 1:1 ratio, seal and transport to processing
factories, so that they will reach the destination within 24 hours. The remaining large quantity of the catch is
mainly used for consumption, which is subjected to auction for local market at seafood auction centre located in
VFH.

Shrimp, being in great demand8, with 16% of the total value of internationally traded fishery products9,
constitute the major marine resource traded in terms of value and is sold out as soon as it is landed and finds its
way quickly to processing factories where it is frozen and packed. Frozen fish and frozen shrimp are the
important marine export items at VFH, which gave rise to a vibrant fishing industry in the state.

Andhra Pradesh provides most of its own fish needs and exports some surplus to other states and
overseas. Visakhapatnam port is one of the channels that exports roughly half of the seafood from Andhra
Pradesh. According to the data collected from seafood exporters, seafood exports from Andhra Pradesh to other
countries shows a healthy 20 per cent growth during 2013-2014 in volumes over the last two years. However,
the state which had over 55-60 exporters about 10 years back has only around 40 exporters at present and they
won't be able to meet the international demand owing to the inadequate infrastructure. According to industry
sources, the state's seafood industry accounts for a 40% share in India's seafood exports.

According to ref.no.6, the total marine landing in Andhra Pradesh during 2013 was 2.66 lakh t
registering a decrease of 12.5% from the previous year. The contribution of sona boats to the trawl landings of
Andhra Pradesh was 96.1% and the contribution of small mechanized trawlers was 3.9%.

According to ref.no.7, the export of marine products during the financial year 2013-14 reached an all
time high and crossed all previous records with a growth of 5.98% in quantity, 60.23% in rupee and 42.6 %
growth in US $ earnings. Major items of export are frozen shrimp which continued to be the major export value
item accounting for a share of 64.12% of the total earnings. Shrimp exports during the period increased by
31.85%, 99.54% and 78.06% in quantity and rupee and US $ value respectively.

By Catch and Discard:

At VFH, considerable amount of by catch in the harbor landings is observed during the entire study
period resulting in a need to improve it’s utilization. The fishing trawlers bring in large quantities of by-catch,
besides the principal fishery groups i.e. fishes, prawns, squids, cuttle-fish and lobsters. Eight groups of marine
organisms namely coelenterates, shrimps, crabs, stomatopods, gastropods, cephalopods, echinoderms and
finfish were recorded5 in the trawl net by-catch landings at VFH.

Different  groups  of  biota  existed  in  the  by-catch  landed  at  VFH from SDF as  well  as  MDF trawlers
during the study period, is comprised of fin fishes, gastropods, bivalves, cephalopods, juvenile fish, small
shrimps, stomatopods,  crabs,  lobsters and juveniles of unidentified sharks and rays of which fin fishes were
the most dominant group. Juveniles of tiger shark as well as protected species of skates and turtles were also
observed. Present survey coincides with a previous study10, where fin fishes have dominated among the by-
catch. Crustaceans find a prominent place in the low value trawl by-catch at the Chennai Fisheries Harbour11

that was usually landed in a state of decomposition and had fetch very low price. Of 54,207 tonnes of annual
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by-catch of south west coast of India, 281 species12; 237 species10 of marine fauna with juveniles of
commercially important fishes from different landing centres along the coast of India, were identified.

Among the catch, the low value fish but can be used for human consumption is brought to the shore and
the fish which cannot be used for direct human consumption is considered as trash and it may either be landed
or discarded into the sea there itself while fishing. With the help of information given by the crew, by-catch is
more in trawls operated in shallow waters while discarding into the sea is high in bottom trawls operated in
deeper waters (>30m) and also it can be known that the composition and the quantity of the trash depend on the
gear, area of operation and season.

The trash after landing is subjected to auction and is dried for some hours by mixing with minimum
quantity of salt, which will be used for aqua feed. However, there is conflicting data on the volume of trash fish
landed at the study area. From the present survey, it may be given that the inshore fishery in Visakhapatnam is
heavily over-fished but the total fish catch, as well as the proportion of biomass of trash in the total catch,
continue to rise. Prior to the present survey also, at the same survey area, the by-catch landing showed a steady
increase10 from 2% to 21% due to enhanced demand for trash fish for the production of fish meal and fertilizer.

During the study period, most of the by-catch is brought to the landing centre in VFH by SDF trawlers
only. The reason may be the by-catch which otherwise form discard would fetch some price; SDF trawlers may
generally bring it to the landing centre to sell for making fish-meal or poultry-feed. In MDF trawlers, the by-
catch obtained in the first few days will be thrown back onboard into the sea; as the requirement of ice storage
is more for more valuable fish, the by-catch obtained in the later days of fishing also will be taken to the deck,
will be kept with little ice and which should be brought to the landing centre in a highly spoiled state, even then
be discarded.

 By-catch is recognized as unavoidable in any kind of fishing where the reasons may be target and non
target species co-inhabit the ocean space and coming under the influence of the harvesting systems employed.
Most of the work on by-catches was carried out on west coast of India13-20. Few studies on by-catch were
carried out on east coast of India 1,2.

Maximum discards from by-catch were stomatopods in SDF and fin fishes in MDF19   from Karnataka
coast. Along the Visakhapatnam coast, 25-30% of discards from trawlers were comprised of juvenile shrimps21.
In the present survey, it is significant to note that among the by-catch, juveniles and those in the early stages of
development are invariably discarded into the sea at the study area. It may lead to the depletion of resources22.
On the other hand, physically damaged fish and other fauna which deteriorate rapidly also will be discarded
from the by-catch.

Processing Waste and Utilization:

More than 70% of marine capture fisheries have been utilized for processing23. As a result, every year a
considerable amount of total catch is discarded as processing leftovers and that includes trimmings, fins,
frames, heads, skin and viscera. In addition to fish processing, a large quantity of processing byproducts are
accumulated as shells of crustaceans and shellfish from marine bio-processing plants. Discards from the world’s
fisheries exceed 20 million tons equivalent to 25% of the total production of marine capture fisheries 23.

At VFH, different quantities of waste are generated at various stages between capture and consumption
during the study period. Tuna is an important group of large pelagics and Visakhapatnam alone contributes to
half of the total tuna catch for the state. They are locally called ‘suralu’; support a regular fishery and brought
from different  landing centres  to  VFH for  export.  Huge quantities  of  tuna wastes  and shrimp waste are  being
dried in the drying yard of VFH and Bhimili (30km from VFH); the final dried product is sold and utilized for
the preparation of fish meal and bio-molecules. Sometimes a significant amount of shell waste is also sent to
landfill  as  it  is  not  wanted  by  the  fishmeal  plants.  An  alternative  of  beneficial  use  of  this  waste  seems  to  be
more preferable but as the costs to get finished products in the market are more viable, most of the processing
waste may be disposed off simply. 20-80% of waste will be generated during processing of fish depending upon
the level of processing and type of fish, which can be utilized as fish silage, fishmeal and fish sauce.

Fish waste can also be used for the production of various value added products such as proteins, oil,
amino acids, minerals, enzymes, bioactive peptides, collagen and gelatin24. Likewise, the solid shrimp waste
namely, head and shell which accounts approximately 40-50% of whole shrimp weight contain protein (35-
40%), chitin (10-15%), minerals (10–15%) and caroteinoids25. An average 5150 t of shrimp waste is generated
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annually 4 through VFH during the period 2008-2012. 205 tonnes of shells, 10 tonnes of gastropod operculum,
could be produced annually in India and the production potential of chitin is estimated as 3,560 and 1,354
tonnes from shrimp and crab shell wastes respectively26. The extraction of various bio-molecules from the
seafood processing waste using organic and inorganic acids, polar and non-polar solvents, fermentation with the
aid of bacteria, using different enzymes was practiced by some researchers3,27- 30.

By evolving appropriate processing waste utilization methods and marketing strategies there will be a
better scope for development and to fetch high unit value of different resulting products. So far, only a limited
number of bio-molecules have been identified from isolated compounds and further research is needed to
estimate the entire waste generated from seafood processing, the ratio of discard to it’s utilization and to
develop economically feasible recycling methods for the human health promotion.
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